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Abstract 
A ten-month study on mixed culture of mud crab Scylla serrata with tilapia 
( Oreochromis niloticus) was performed in brackish water earthen ponds using live tilapia 
fry as the only feed for crab. The monthly growth rate varied from 9.07-19.llg among 
four treatments. Treatment T 1, cw: 0.68cm (±0.72) and bw: 19.11 gm (±12.97) showed 
highest performance which was followed by T 3, cw: 0.62cm (±0.60) and bw: 13.42 gm 
(±10.51), T4, cw: 0.65cm (±0.64) and bw: 13.20 gm (±9.89) and T 2, cw: 0.36cm (± 0.25) and 
bw: 9.07 gm (±8.05). Highest survivability of crabs was also recorded in T 1 (21.5%) which 
was followed by T 2 (15.65%), T 4 (14.95%) and T 3 (14.15%). In terms of survivability, 
significant differences (p<0.05) were observed among the treatments whereas these were 
recorded as insignificant difference (p<0.05) in final weight, weight gain and production 
of crabs and tilapia. Mixed culture of mud crab with tilapia could make more rewarding 
than crab monoculture but the study suggests that only tilapia fry can not fulfill the feed 
requirement of crabs in respects of survivability, final body weight and weight gain. 
Besides, existed salinity level of 4-12 ppt during experimental period might be the 
another key factor for low survivability and weight gain. 
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Introduction 
Mud crab (Scylla serrata) can soon be attained the level of aquaculture of the imponam 
cultivable aquatic organisms (Fortes 1999). Culture of the species has been tried in India 
(Marichamy et al. 1986, Srinivasagam et al. 1988), the Philippines (Baliao et al. 1981), Sri 
Lanka (Raphael1973), Taiwan (Chen 1990), Thailand (Varikul et al. 1973) and Malaysia 
(Subramaniam and Liong 1994). In Bangladesh, techniques for the culture of mud crab 
are yet to be developed though mud crab is being harvested from shrimp gher where n:he 
larvae enter the pond along with the tidal waters, but the farmers do not take any special 
care ofthem. In 1987, a group of fisherman tried to culture juvenile mud crab (2-4 em) to 
marketable size in the Matamuhury estuary at Chokoria, Cox's Bazar. But due to lack of 
previous experience, technical know how and financial constraints they could not 
continue the experiment (Ahmed 1992). Considering the crab as a potential aqualtic 
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resource, the government of Bangladesh introduced crab fishing in Sundarban during 
1987-88. 
Usually feed cost of mud crab constitutes more than 40% of production (Utama and 
Othman 1994). As crabs is carnivore and prefers live organism, so its culture is very 
· expensive. To develop an appropriate economically viable culture technology of mud 
crab the present study seems to be essentiaL Though no research work is available on 
mud crab, but mixed culture of tilapia with Lates calcarifer was studied (Mazid 1994). 
Tilapia is also found to be used for mix culture with other predatory fish such as 
snakehead Channa striata (Little et al. 1994). Polycuhure of mud crab with shrimp, 
milkfish, and sea grass is being practiced in different county of Southeast Asia. The aim 
of the study was to identify the efficiency of live tilapia fry as feed for mud crab culture. 
Methodology 
The study was conducted in brackishwater earthen ponds of Bangladesh Fisheries 
Research Institute, Brackishwater Station at Paikgacha, Khulna from May'OO to 
March'Ol. The experiment was designed with four treatments having two replications 
for each treatment viz. 10,000 crabs/ha (T1-control), 6,000 tilapia+ 10,000 crabs/ha (T2), 
8,000 tilapia+ 10,000 crabs/ha (T3) and 10,000 tilapia+ 10,000 crabs/ha (T4) (Table 1). 
Pond preparation 
Among eight selected ponds, six were of 0.1 ha and two of 0.05 ha each. First ponds 
were repaired and then fertilized urea and TSP at a rate of 40 kg/ha (urea:TSP=2:1). 
Bamboo fences were fixed on the embankment of the experimental ponds one meter 
away from the edge of water. It was done to prevent the crabs from burrowing and 
escaping and to provide shelter to them. 
Stockin& feeding and management 
After three days of pond fertilization tilapia, (30.5-35.2g, @ 2 male:3 female ratio) 
were stocked prior to at least one month of crabling stocking to ensure tilapia fry as feed 
for the crablings. But due to nonavailability of desired number of crablings a wide range 
of 5-70g was stocked at different time. Rice bran was given to tilapia as supplementary 
feed @ 6-3 % bw of tilapia in treatments T 2-T4• Slaughterhouse waste, as a feed for 
crabling, @ 10-5% bw was given to treatment T1. Water was exchanged at a rate of 40-
45% during every new and full moon. 
Growth was recorded by taking the carapace width and body weight of crab and 
body weight of tilapia in every fortnight. The presence of tilapia was also recorded 
fortnightly by using push net. Physico-chemical parameters of water such as water 
temperature, water transparency, pH and salinity were monitored fortnightly. 
Crabs and tilapia were harvested by completely draining om the pond water. 
Comparison of the treatments was carried out using one way analysis of variance 
CANOVA) 
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Table l. Salient features of the mixed culture of mud crab, Scylla serrata with tilapia, 
Orieochromis niloticus 
Conditions 
Water source 
Initial average weight of male and female crab (g) 
Initial average weight of male rilapia (g) 
Initial average weight of female rilapia (g) 
Feeding rate for tilapia 
Feeding mte for crab 
Feeding frequency 
Salinity range 
pH 
Range of water temperature 
Water depth 
Water transparency (em) 
Results 
Recorded data 
Kapotakhya (Shibsa) river 
11.59-49.35 
30.5 
35.2 
6-3%/ kg body weight/per day 
10-5%/ kg body weight/per day 
Twice daily 
2-11.5 ppt 
7.7-9.0 
l9-34°C 
0.6-Ll m 
19.5-36cm 
The monthly growth responses, initial and final carapace width of crablings, initial 
and final weight, weight gain, survival rate, and production of both crab and tilapia are 
presented in Tables 1 & 2. 
Differences in the initial and final weight (g) of crabs in four treatments were found 
insignificant (p<0.05) (Table 2). Initial carapace width was found significant difference 
(p<0.05), but final carapace width was insignificant (p<0.05) (Table 2). An irregular 
growth trend of crabs was observed during the experimental period. Monthly growth 
rate varied from 9.07-19.11 g among the treatments (Table 2).Best growth performance 
was found in T 1 (cw: 0.68cm±0.72 and bw: 19.11 g±12.97) which was followed by T 3 (cw: 
0.62cm± 0.60 and bw: 13.42 g± 10.51, T 4 (cw: 0.65cm± 0.64 and bw: 13.20 g± 9.89) and T 2 
(cw: 0.36cm± 0. 25 and bw: 9.07 g± 8.05). 
The highest survivability of crabs was also recorded in T 1 (21.5%) followed by T 2 
(15.6%), T 4 (14.75% and T 3 (14.15%). Significant difference (p< 0.05) was found among 
the four treatments (Table 2). 
For tilapia, mean of the initial mean weight for all the treatments was same, but 
during on-going experiment, the difference in the final weight was observed to be 
insignificant (p<0.05) both for male and female (Table 2). The percentage of male tilapia 
at harvest was higher than stocking in treatments T 2 (152%) and T 3 (117.21 %) but it was 
reduced to 90.54% in T 4• The survival rate of female was recorded as 98.75% (T2) and 
93.7% (T4) and 78.14% (T3) (Table 2). 
Among the four treatments, production was highest in T 1 (344.77kg/ha) followed by 
T 2 (187.09kg/ha), T 4 (175.42kg/ha) and T 3 (155.16kg/ha). Besides, tilapia production was 
also recorded as 1056.9kg/ha, 893.92kg/ha and 1156.70kg/ha in T 2, T 3 and T 4 treatments, 
respectively. Individually male tilapia production was higher (583.5-744.85kg/ha) than 
that of female (310.42-537.88kg/ha) in all the treatments though the stocking ratio of 
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Culture trail of mud crab with tilapia 
male and female was 2:3 (Table 2). The weight gain of male tilapia (162.84-202.35g) was 
almost 3-4 times higher than females (39.64-51.42g) (Table 2). 
The abundance of tilapia fry was recorded as 1.65 gin T 2, l.65g in T 3 and 1.31 gin 
T 4• Besides tilapia fry, other weed fishes such as Oryzias melastigm~ Glosogobius giuris~ 
some caridian hrimps and macrozooplankton were also caught as 8.35, 11.73 and 13.40g/ 
m3 during checking of tilapia fry in T 2, T 3 and T 4 respectively. The abundance of tilapia 
fry showed a strong negative relationship (r=0.98879) with the abundance of other 
organisms. 
Among the water parameters (Table 1), water temperature was found from 19-34°C 
without any significant difference in aU treatments. A suitable pH ranges of 7.7-9.0 was 
noted during the experimental period. The average water transparency for found in 
between 19.5-36cm. The variation of salinity noted as 2-11.5 ppt, with highest as 7.0-11.5 
ppt in June-July and lowest of 2-5 ppt in remaining period. The average water depth 
recorded as 0.6- l.lm in the experimental ponds during the study period. 
Discussion 
In experimental earthen pond culture of mud crab with milkfish ( Chanos ebanos) 
and mullet (Liza macrolepis), Srinivasagam and Kathirvel (1991) recorded a survival 
rate of 26-30% and monthly growth rate of 10-23 mm and 48-62g. In the present study, 
survival rate of 21.5%, T 1 was almost similar to the above findings. However, lower 
survival rate (14.15-15.65%) and very low monthly growth rate (0.36-0.68mm, 9.07-
19.llg) were recorded for other treatments. Apparently, T 1 showed a higher monthly 
growth rate, final weight gain, as well as crab production than other treatments. These 
might be due to application of slaughter housewaste as feed in the control treatment (T1). 
In case of other treatments only rice bran was applied as a supplementary feed for tilapia 
to keep the tilapia breeding performance. Food items in the wildS. serrata included the 
remains of crustacean (44.3%), fish (22.3%), mollusk (14.3%) and others (19.1 %) 
(Kathirvel1981, Parasad et al. 1985). Crabs are omnivorous and like fleshy feed (Shah et 
al. 1999). 
The total biomass/density in specific volume of water might have an effect on 
survivability, final weight gain and production. Aldon (1997) obtained crab production 
of 600kg/ha/crop cultured with milk fish (5,000 crablings+2,500 fingerlings/ha). In the 
present study, stocking density of both crabs and tilapia were higher. Besides, female 
tilapia can breed within every 40- 90 days which could increase the total biomass in a 
specific area of water body. During the experimental period of 10 months tilapia should 
have spawned 2-6 times and observation also indicated tilapia breed normally but not 
sufficiently. Guerrero and Gracica (1983) mentioned potential outputs of tilapia ranged 
from 186 to 614/m2 /month, with an average of 414 for a period of four month. In an 
another study, Sipe (1981) found 400/m2 /per month in 10 breeders, with a ratio of one 
male for two females tilapia. In the present study, estimated weight and number of 
tilapia fry were almost lower than their studies (T2 l.65g, 4.13 nos.; T 3 65g, 5.84nos. and 
' T 4 , 1.31gm, 4.33 nos.). Perhaps, a major portion of tilapia was taken by crabs and some 
might have been preyed by male tilapia due to size variation. Gilbert (1996) expressed 
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that if the age distribution is above 1.5 month, than larger males of tilapia can become 
cannibals. Besides, a portion should recruited but it is seemed to be that maximum were 
male tilapia. Females were also recruited in experimental ponds otherwise it would not 
be possible to get around 100% survival rate of female tilapia. 
Survival rate of crab in present study was low. Highly stressed condition during 
stocking due to poor handling aand transportation could be the one of the reasons for 
low survival rate of crab. Due to nonavailability of required size crabling in natural 
environment at a time, a wide range variation in weight during stocking was occurred 
which led to natural mortality and cannibalism. Besides, stocking of required number of 
crabling in each pond of the experiment had taken much time resulting in increased 
mortality rate due to size variation of crabs. Samarasinghe et al. (1992) had similar 
observation. 
A significant differences (p<O.OS) was recorded only in survival rate of crabs among 
different treatments. On the other hand, in the case of monthly growth rate, final body 
weight and production no significance differences was observed in T 1, T 2, T 3 and T 4 
(p<O.OS). Mud crabs are likely to be habituated in euryhaline nature. Lower salinity 
existed during experimental periods might be the another factor for lower survival rate, 
growth, final body weight and production. Utama and Faazaz (1994) obtained 
significantly higher (p>O.OS) differences in final body weight and weight gain of mud 
crabs reared in 20 ppt than those reared in 10ppt, but no significant differences recorded 
between reared in 20-30ppt. In the similar environment, Shah et al. (1995) and (1996) 
found better monthly growth (24.46 g and 30.22g), survival rate (28-31% and 58-69%)) 
and production (l58.4-338kg/ha and 669.19-720.35kglha) than present study. 
Crab juveniles could not survive at a salinity of 6-48ppt without acclimation and at 
4ppt even with acclimation (Srinivaasagam and Kathirvel 1991). Shaha et a1. (1995 and 
1996) had acclimatized the crablings in laboratory conditions for 7 days prior to stocking 
and they also stated that the fluctuation of salinity hampered the growth of mud crabs. 
In the present study it was not possible to acclimatize crablings prior to stocking due to 
the nonavailability of crablings at a time. 
Artificial substrates/shelters to be effective in reducing cannibalism. Subramaniam 
and Liong 1994 mentioned that providing plastic pipes as shelter can prevent 
cannibalism during molting. Rock islands along the edge of the pond can prevent the 
natural tendency of the crab to fight and to burrow. Mangrove trees and shrubs within 
the periphery of the pond were retained to provide hiding grounds for the susceptible 
soft peelers. In the present study, only bamboo fences were constructed on the 
embankment of the experimental ponds one-meter far from the edge of water in order to 
prevent escaping and burrowing of crabs. 
To evaluate the growth and survival of crabling, further study on mixed culture of 
crab with tilapia may be carried out during higher salinity period of March-June/July, at 
the brackishwater enviroment in south-east-west coastal region of Bangladesh with 
providing supplementary feed. And also polyculture of crab with other brackishwater 
finfish may be tried to further asses mono and poly culture of mud crab. 
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